SHUTTLE CRITICAL ITEMS LIST — URAITER

SUESYSTEM :ACTUATION MECH=-RADIATCORS FMEA Wo 02-43 ~151 -2 REV:03/707/%98

ASSEMBLY RADIATOR DEFLOTMENT CRIT. FUNC: 1
/8 RI tMC147=-0018=-0002 CRIT. HDOW: 1
2N VENDOR:LA178Q=2 CORTISS-WRIGHT VEHICLE 10z 1013 194
QUANTITY 18 EFFeCTIVITE : o = o

sFOUR FER SIDE PHRSE(S): PL Ic oo X DO LS

REDUMDANCY SCREEM: A= B C=

PREFARED BIX: APPRGVED EY fHESEJ.
PES M. A. ALIFTH ; y ey i
REL M. B. MOSEOWITZ
QE W. J. SMITH
ITEM:

GEARBQX, ROTARY ACTUATOR

FUNCTION:
FLANETARY GEARDON TYFPE ROTARY DEVICE DRIVIN BY SHAFTING FROM A POWER
CRIVE TMIT WHICH CONVERTS CRIVE SHAXT TORCQUE INTO RADIATOR MOWVEMENT.
RCTLEY ACTUATCR AMPLIFIES TCRQUE SHAFT POWER 39 TO 1.

FATIITRE HMOCLE:
PEISICAL BINDING/JAMMING

CAIIZE(S) :
ADVERSE TOLZRANCES/WEAR, CUHTAHIHETIGH[FUREIGH QBJECT/DERRIZ, LOLs OF
IDRRICANT, TAILURE/DEFLECTION QF.INTERMAL FART, TEMPERATURE

EFFECTS OM:
{A)SORSYSTEM (B)INTERFACES (C)MISSION (D) CREW/VEHICLE

(&) MECHANISM FATLS TC 3TOW RADIATOR OR DEPLOY RADIATCR.

(B) DOSSIELE INTERFERENCE WITH PAYLOAD BAY DOOR CLOSING, IF RADIATGR
CANNOT BE STOWED.

{C) IF RADIATOR CANNGT BE DEPLOYED, REDUCED COOLING CAPACITY OF FRION
COOLANT LoGP WILL RESULT, POSSIELY HESTRICTING MISSION.

(D) NO EFFECT O CREW/VEHICLE IF RADIATOR CANNOT EE DEPLOYED. POSSIBIC

LoS53 OF CEEW/VEHICLE IF RADIATOR CANNOT BE STOWED, RESULTING IN
INTERFERENCE WITH CLOSING OF PAYLOAD BAY DOCRS,
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SUBSYSETEM :ACTUATICH MECH-FACIATCES TFMEaA NO Q02-45 -151 -2 REV:01/07/33

DIAPOATTION & RATTONALE:
(A)DESIGN {B)TEST (C)INSPECTION (D)PAILORE HISTORY (E)ODERATIONAL TSE

(A) DESLGH
ACTUATCR IS DESIGNED T9 ACCEPT FULL POWER DRIVE UNIT (POU) oUT=UT WITHIUT
FAILURE., ULTIMATE LOAD = 1.4 TIMES LIMIT L2AD., GERRECXES ARE DESIZNEC
TC PEECLUNOE ENTRY OF FOREIGN MATERIAILS, L[OES OF LUBRICANT AND JAMMING CF
GEARZ. DEIICN OF THE ACTUATION SYSTEM PERMITS PAQTIAL WOREAROUAD OF TEIS
FAILURE MODE BY EATRAVEHTCULAR ACTIVITY (EVA)} CREW IF PAYLCAC DOES NOT
LIMIT ACCESS AWo IF RADIATOR IS FULLY DEFLRYED.

{B) TEST
QUALIFICATION TESTS: THE ACTUATOR IS CERTIFIED DY CR-29-147-0016-00015.
QUALIFICATION TESTS INCLIDE: ACCEPTANCE TEST - TO CONFIRM ALL
REQUTREMENTS SPECTIFIED ON PARAGRADH 4.21.2 OF PROCUREMENT SPEC ARE MET:
VIBRATION TEST - 20 Te 2,000 HZ RANGE WITH MAXIMUM OF 1.0 g2/HZ FRGM 203
TO 400 HZ FOR 5 MINUTES PER AXZS AT LEVEL A" AND 0.6 g2/H2 FAcM 200 TO
400 H? FCR 34 MINUTES PER AXTS AT LEVEL "an: THERMAL QYCLE ~ THE
ACTUATOR THERMALLY CYGCLZD FIVE TIMES FROM +70 DEG F TGO +333 JEG F TO +220
DEG F TO =100 DEG F TO =157 DEG F TQ +70 DEG F. OWELL AT Eald
TEMPERATURE WAS AT LEAST &0 MINUTES AFTER THERMAL STABILIZATICN AT -100
DEG F AND +220 DEG F. THE ACTUATOR WAS CYCLED TWICE WITH 50 INCH-LE
INPUT; STOES TEST - THE ACTOATOR OPERATED AT 14.25 REM AND NGO LOAD INTD
SIMULATED STHRUOCTURAT, STOPS 1d0d TIMES IN ZACH DIRECTION: FREEPLAY = TH=
ACTUATCR MOUNTED IN TEST FIXTURE WITH THE INEUT SHAFT FINED WITH A TOROUZ
OF 100 INCH-IE ADPPLIED Td QtMfPUT ARM; GPERATING LIFE TEST = THE ACTUATOR
CYCLED 1,820 TIMES WITH A 50 INCH=1B INPUT; CERTITICATION BY
ANALYSIS/SIMILARITY « THESE INGCLUDE FUNGUS, OZONE, PACKAGING, ULTIMATT
[CAD/LIMIT LOAD, TRANSIENT SHOCK, LANDING SHOCK AND DESIGH SHCCX, THERMAL
VACUUM, HUMIDITY, AND ACTELERATION. THE ACTUATORS WERE SUEBJECTED TO
SYSTEM QUALIFICATION TESTS PFER RADIATOR LATCHING MECHANISM IMSTALIATICH
V070594450 (REF. CR-29-591450-00LE) AND HADTATOR DETLOYMENT MECHANISM
INSTALLATION V070-394400 (REF. CR~=23~394400=001D).

ACCERTANCE TESTI: ACCEPTANCE TESTE INCLUDE: EGEMIVATICH COF ERODUCT -
WEIGHT, WORFMANSHIP, DIMENSIOQWS, COWSTRUCTION, CLEZANLINESS, FINISH,
IDENTIFICATICON MAERING, TRACEARTLITY, AND USE &F APPEOVED MATERTALS ANC
FEQCESS; NO-LOAD DRIVING TEST - THE INPUT DRIVE SHAFT ROTATED STOWLY T
ODRIVE THE ACTUAICQR THROUGH ITS FULL TRAVEL AND RETUBEN WITH NO LOAD CN TIE
CUTFUT. THE FEARR TOURQUE DID NQT EXCZIED 2.0 INCH~LE. FREE=-PLAY TEST -
SEE QUALIFICATICN TEST ABCOVE; LOAD TEST - THE ROTARY ACTUATCOR CYCLED 13
TIMES WITH A 75 INCH-LE IMDUT; EFFICIENCY TEST - THE ACTUATCOR WAS MOUNTED
IN & TEST FIXTUORE AND CYCLED 3 TIMES AGAINST A 330 INCH=-IB LORD.
EfFICIENCY WAS CALCULATED WITH INPUT AND OUTTPUT TORQUE MEASUTREMENTS
(INDUT TCRQUE DID NOT EMCEED 17.1 INCH-LB).

OMRSD: GROUND TURNAROUND INCLUDES MONITORING FUNCTIONAL TEST OF
FADIATGES AND VERIFYING PROPER FUNCTION OF GEARBOXES. THESE TESTS ARE

PERTOFMED FIRST FLIGHT AND FOR EVERY TLIGHAT WHERE THE RADTATCRS WILL E=
DEPLOYED.
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(C) THNSPECTTOR

RECEIVING INSPECTION

MATERTALS CIRTIFICATION VERIFIED EY RECEIVING INSFECTION. ALL PURCHASEOD
PARTS DATA PACKASES INSPECTED BY RECEIVING INSPECTION. ’

CONTAMINATION CONTROL
DETAIL PARTS ARE CLEANED TC 3100 LEVEL AT SUOFPLIFR. SUPPLIEE

CONTAMINATION CONTROL AND CORROSION FROTECTICH PROVISTIONS VERIFIED EY
INSFECTIONS. '

ASSEMELY /ITNSTALTATTON

ALl MACHINED PARTS ARE DEBURRED AND VERIFIED PER DRAWING REQUIREMENTS .
INSTALLATION PROCEDURE VERIFIED BY IMSPECTION. DCAS MANDATORY INSPECTION
POINTS (MIPS) IMPOSED CN MANUFACTURING, INSTALLATICH, AND ASSEMBLY GF

ALTIUATORE. INSPECTION WERIFIES SEAL INWSTALLATION, EBEARING INSTALIATION
AND LIOBEICANT ATGFLICATION.

NOKDESTRUCTIVE EVALITATICN

INSPECTION VERIFIES ALL DETAIL DPARTS MACHINED T CURTISS—WRICHT DRAWTWGS
ARE MAGNETIC PARTICLE OR PENETRANT INSDPECTED. GEARS ART MAGNT™Io
PARTICLE INSPECTED, VERIFIED BY INSPECTICN.

CRITICAL, PROCEISES '

INSPECTION VERIFIES SHOT PEEMING GF GEARS TO PRECLUTE FATIGUZ, AND EEAT-
TRTATMENT .

TESTLHG )

ROCEWELL HARDNESS TESTING OF GEARS VERIFIED BY INSPECTICN. AT?P VERIFIZD
BY INSPECTION.

EANDLING / PACEACTNG
EANDLING, PACKAGING AND STORAGE REQUIREMENTS ARF VERIFIED BY INSPEZTTICH.

(D) FAILURE HISTORY

THERE HAVE BEEN NO ACCEPTANCE TEST, CUALITICATION TE3T, FIELL OR FLIGHT
FAILURES ASSOCIATER WITH THIS FAILURE MODE

{(E) OPERATICONAL OSE
EVA WORKARQUND IS POSSIBLE IF RADIATORS ARE FULLY DEPICYED.
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